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Introduction
The aim of thestudy is to show effects of impact meta-

ZDS assuming profile shape of reflections is close to Pear-
sonVIl function. Indexing of refined reflections was based

morphism in carbonate sedimentary rock sequences of theon data generated bgrogram LAZY PULVERIX from

Steinheim Crater as revealed Xaray powder diffraction
patterns.

The Steinheim Basin in Southei@ermany (latitude
48°02'N, longitude 10°04’E)ies in carbonate sedimentary
lithologies of the Swabian Alb. It is world renownieapact
structure due to the first description of shattenes in the
central feature of this structure. Detail datahigtory and

crystal structures takefnom ICSD database. Unit cell pa-
rameters were then refined by appropriate module of ZDS
system.

Results of the study
The most apparent feature all collected powder pat-
terns is increasingleformation of reflections shape with

geology ofthe basin argiven in [1]. The diameter of the = more violent expected pressure comminution. Generally, the
structure varies between 3.8 km and 3.1 km. Central featurehigher expected shock metamorphism the lower and broader
of the crater is about 900 m in diameter aadghly 50 m reflection areobserved. Another effect easily observable at
high. Rocks occurring irthe cratervicinity are Upper the patterns is progressive disappearance of reflection 006 at
Malmian limestones and marls. Limestones and marls of about 31.5 °g CuKa and significant decrease of possibility

Lower Malm andclays, limestonesasnd sandstones of Dog-
ger are found in the central hill.

Limestonesthat arefound bothwithin and outside the
crater aregenerally veryfine grained. The use of optical
microscopy, applied earlier in studies on quartz bearing
materialsfrom manyimpact structures, does not allow to

to distinguish reflection 024 in triplet betweesughly 47
and 49 °g CuKa.

FWHM has appeared to begaodand sensitive indica-
tor of lattice imperfections adnyorigin [2] and thisfact has
been approvedor naturally shocked quartzom the Bar-
rinegr crater inArizona by [3]. Except generatend of in-

recognize impact induced features undoubtedly. On the crease of reflection breadth with increasing diffraction angle

other hand, powder diffraction patterns can cleagigord
both dynamicand static pressure inducedmminution in
many types of target material as it is described in e.g. [2].

as expressed by Cagliet al. [4] formula
(FWHM)? =W+ Vtang+ U tarf q,
whereU, V, W are refinable parameters of quadratic re-

We have chosen unshocked Upper Malmian limestone gression and) is halved diffraction angle, there issaong

from Solenhofen as a referencaterial and acountry rock
containing a shattecones foundnear Steinheim on the
slopes of the crater central feature aypical representa-
tive of shocked lithalgy.

Experimental
Our attention was focused mainly on profile shapes
which are generally verysensitive toany change irsize of

tendency of increase of absolute FWHM valuefarticular
reflection in certain powder pattern with higher expected
shock loadThis tendency is fully compatiblevith observa-
tions for quartzpublished in [3]. Comparison of reflection
breadth depending on diffraction andler three studied
samples is plotted in Fig.1.

Unit-cell parameters of trigonal calcite cell in hexagonal
obverse setting differ slightly in case of cell dimens&n

crystallites and/or lattice strain. Unit cell parameters as a length of cell edge is more variablésee Table)Neverthe-

measure of shift of position of individual reflections were
also refined.

Rock samples were prepared in a routimay for the
powder diffraction study. Chips or powder provided by mi-
cro-drill were grounded in an agate mortar together with

alcohol. This suspension was poured on glass flat samplec (A)

holder and slightly heated to evaporate alcohol.

Diffraction data were collected using HZG 4 goniometer
in Bragg-Brentano reflecting geometeguipped with pro-
portional counter with pulse height discrimination and pri-
mary Soller slits. Measuring radius of tlgpniometer was
set to 250 mm. Copper nickel-filtered radiation was utilized
(TuR M62 highvoltage generator operated at 30 &vd 30
mA). Range of step-scanning was 20 to 58 #dth step
size 0.05 °g and exposure 10 seconds per one step.

Angular positions of individual reflections atideir re-
spective FWHM’s were calculated using progrpatkage

Table: Unit cell parameters and volumes, and calculated
densities for the limestone samples studied.

1) (2) (3)
a(A) 4.9783(5) 4.984(2) 4.990(9)
17.023(3) 17.05(2) 16.95(4)
Vv (RY 365.4(1) 366.8(5) 366(2)
r (g.cni®) 2.7291(7) 2.719(4) 2.73(1)

Samples descriptiorfl) unshocked Solenhofen lithographic
limestone, (2) limeston&#om a point about 1.5 cnibelow
shatter cone surface with small admixture of quartz, (3) thin
film from the shattercone surface(traces of quartz re-
corded). Samples (2) and (3) represent shocked lithology.

less,overall differencesrenot so pronounced as in case of
FWHM's. Therefore, calculated cell volumasd densities
assuming pure calciteomposition forall samples do not
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differ significantly and limited set of measurements does not chiefly to varyingnumber of reflections in individual pow-
allow to characterize these variables with respect to ex- der patterns. So, application of these valiseglirect com-
pected pressure load properly. Another problem with cell parison of individual samples with respect to variable pres-
dimensions concerrtieir accuracyand mutuakcomparabil- sure comminution seems to be rather limited.

ity and arise$rom rather small humber of reflectioasail- Anyway, X-ray powder diffraction has proveitls great
able in the measured rangdich is further lowered due to  usefulness for research tifis type of target raterial and
disappearance of 006 reflection and increasing overlap of mainly study of reflection broadenirttas clearly indicated
024 and 018 reflections as the expected pressure comminuthe way howstrong shock induced effects can be found in

tion increases. calcite bearing matel.
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Fig. 1. Comparison of reflection breadths (FWHM in °) depending on diffraction angle. Open circles represterdked
Solenhofen limestone, solid squares stand for shocked material sampled below the shatter cone surface, whereas solid triangles
represent limestone material of the shatter cone surface.
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